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PROJECT GOALS

o Focus is on scope mount
o Lighter
o0 Less than 5.9 ounces
o As Strong or Stronger
o 10,000 rounds
o Cost reduction
0 Aesthetically pleasing
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PLAN OF ACTION

Current Progre__,x__f_oj_s_________________________.....

olid Works

Acceleration
Data

* DAQ and live fire

* Turning
Acceleration
into Force
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PROJECT LEARNING

o Obstacles
0 Using acceleration to measure force

o Handling data
o Logistics
o0 Simulations
o Simplify, but maintain accuracy

o Contacting vendors/getting quotes
o Phone call w/ Follovup email
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MATH MODEL AND PROOF OF CONCEPT

MATH MODEL

A wSRdzOSa G 29L&nS g §

0t Oz

PROOF OF CONCEPT

A Gunshot modeled as an impact| %

A Mount assumed to be rigid
A Made to be universal
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DATA ANALYSIS

Typical Shot Data X,Y,Z Axes

o 80 live fire recordings

o Approximately 20,0024,000
data points per record

o 1.6-1.92 Million points of data

- Ch2 X (G)
- Ch3Y(G)
| . ChaZ(G)

Acceleration (G)

Time
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DATA ANALYSIS

Shooter Size  Shot Number xmax Xmin Ymax Ymin zmax zmin xmax xmin Ymnx Ymin zmax zmin Xmmt xmin Ymax Ymin Zmax zmin Xmax Xmin Ymax Ymin zmnx zmin

i i 172.3| -140.7| 144.8| -112.9| 123.6| -101.0] 111.4| -104.1| 110.1| -85.9| 73.6| -62.5| 194.4| -148.0( 156.0( -143.7| 174.4| -145.5| 144.6| -136.6| 150.6| -126.0| 121.2| -101.6|
161.6| -124.5| 129.3| -121.5| 98.4| -87.6| 110.9( -105.4| 96.0| -125.5| 79.2| -76.1| 145.3| -138.4( 142.9| -124.6| 146.9| -118.1| 148.4| -137.6| 156.1| -126.8| 123.8| -126.0|
131.0| -144.6| 182.2| -136.8| 121.4| -112.0{ 121.6| -89.7| 111.1| -104.6| 75.5| -65.6| 183.6( -135.5| 163.4| -124.4| 168.6 -127.5| 209.2| -149.2| 204.9 -148.4| 143.4| -125.7
144.8| -137.6| 100.5| -107.9| 98.4| -94.2| 113.3| -98.6| 111.8| -105.1| 129.5| -81.7] 132.9 -137.9| 160.6| -141.6| 183.0( -124.2| 144.0| -132.3| 149.9| -128.4| 122.9| -126.3
157.5| -138.7| 129.1| -109.3| 83.5| -89.2| 122.4| -113.4| 89.1| -106.5| 152.8| -76.3] 155.5| -143.1| 167.7| -139.2) 146.2| -110.5| 192.3| -153.5| 190.5| -154.9| 133.6| -107.1
132.4| -126.7| 90.2| -91.8| 105.8| -98.5| 199.5| -144.7| 122.1| -126.1| 97.5| -90.3| 137.5( -143.8| 131.4| -132.1| 130.2| -127.1| 126.5| -118.4| 150.7 -127.3| 143.2| -113.9
125.9| -83.0| 73.1| -103.0| 85.9| -72.4| 98.6|-121.0| 97.7| -108.3| 87.4| -78.1] 186.0( -130.5| 184.6| -132.2| 187.9( -119.8| 127.6| -146.8| 178.7| -127.6| 131.7| -113.4
113.6| -102.8| 87.2| -105.2| 67.3| -77.3| 72.7| -65.2| 75.5| -74.7| 56.7| -71.8| 164.0( -152.9| 181.9| -143.7| 174.9| -119.6| 138.1| -141.0| 152.9| -123.8| 119.5| -130.4]
122.3| -107.3| 139.8| -127.0| 92.2| -85.0| 85.2| -76.1| 69.4| -66.2| 58.2| -65.6| 192.7| -133.8| 139.1| -129.3| 166.7| -139.2| 118.6| -131.4| 176.8| -152.9| 100.2| -116.2
111.2| -129.3| 135.5] -107.9| 92.2| -98.3| 106.3| -111.6| 104.5| -110.5| 62.8| -91.7| 162.6| -139.8| 148.3| -127.6] 136.9| -119.1] 172.1| -137.4| 176.9| -150.5| 130.2| -135.9
98.5| -91.4 65.6| -62.2| 81.8| -59.1f 60.2| -83.3| 67.5| -73.8| 54.8| -54.0| 135.1| -133.3| 151.5| -129.6| 124.0| -123.9] 132.0| -124.9| 125.9| -114.9| 140.6| -91.9
88.8| -73.4| 100.9| -67.5| 73.9| -87.5| 61.6| -91.3| 60.7| -77.1| 62.9| -62.9| 172.4| -132.9| 145.2| -139.2| 150.1| -143.4| 174.7| -144.6| 127.2| -135.5| 97.6| -93.5
79.4| -86.4| 76.5| -79.3| 90.8| -61.1| 78.8|-124.2| 111.1| -102.7| 81.1| -57.7| 172.4| -132.9| 145.2( -139.2| 150.1| -143.4| 175.0| -131.0| 178.7| -104.4| 122.4| -106.9|
91.7| -86.0| 69.3| -67.0/ 60.9| -54.8| 61.7|-117.7| 78.4| -89.2| 70.0| -55.4] 205.5|-141.5( 199.3( -144.0| 139.4| -114.9| 183.9| -150.9| 164.6| -140.9| 139.7| -119.7|
112.0) -88.3| 89.1| -96.9| 84.1| -65.4| 128.5| -122.8| 110.4| -129.3| 58.3| -72.8| 145.8| -150.7| 207.6| -143.9) 142.8| -112.2| 145.6| -139.3) 182.2| -141.1| 123.1| -129.3
120.5| -118.2| 107.1| -98.4 80.8| -70.1| 142.1| -124.4| 112.2| -143.2| 106.6| -95.0| 152.6| -143.0( 213.4 -152.2| 162.3| -131.7| 134.5| -117.2| 148.6| -133.6| 139.9| -148.6|
128.3| -136.0{ 116.6| -117.7| 100.0| -85.7| 164.7| -125.0| 130.1| -130.8| 104.4| -92.1] 180.9( -157.3| 178.2| -155.3| 154.8| -149.5| 169.4| -132.3| 106.7| -139.0| 131.8| -123.6
161.4| -117.1| 96.7| -131.6| 92.7| -96.6| 188.6| -151.9| 130.8| -130.5| 146.0| -132.5| 135.1| -136.1| 173.0| -145.9| 131.8| -111.0| 150.6| -140.3| 178.0( -124.6| 106.4| -116.0
135.6| -145.2| 100.9| -89.6| 106.0| -94.3| 165.0| -159.6| 172.1| -145.2| 141.6| -116.4] 173.1| -150.2| 192.1| -145.8| 171.1| -137.3| 141.8| -122.1)| 138.0( -129.2| 110.0| -127.0
123.1) -141.1| 126.7| -88.6| 115.7| -105.3| 188.5| -126.7| 153.9| -125.0{ 122.0| -127.6| 160.4| -146.7| 189.1| -149.8)| 155.0| -132.4| 110.0| -130.4) 114.6| -126.2| 113.7| -133.9
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DATA ANALYSIS

©O OO0 O

Normal Function {unitiess)

Absolute maximum and minimum values

Normal Distribution

Largest values Typically lie in top 5% of data
Conclusion: Using Average Value
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DATA ANALYSIS

o Math model conversions
o0 Average datato provide lean design

Average| 487.190789| 439.456291| 468.883117| 417.783333| 402.434488| 358.585915
Standard Devation| 121.979155| 75.3265371| 134.820886| 82.2166605| 116.485083| 91.1587836
Largest value seen| 726.669872| 554.562524| 741.300233| 539.314894| 652.580873| 519.38998

Universityofldaho

College of Engineering




FINITE ELEMENT ANALYSIS X Force

A Dummy Scope for rigidity 1 I,
A Fixed clamping points on mount /Eﬁ l
Z Force
A Apply X, Y, and Z forces to Scope
Side View
A X Force = 1000 Ibf
A Y Force = 1000 Ibf applied as a couple moment
‘ [ | P[ I ]
i 0
I : @
Bottom View
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ULTRAMOUNT

A Mass: 104.6 g
A Peak Stress: 248.7 ksi
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PROTOTYPE 1
A Mass: 100.1 g

A 4% decrease
A Peak Stress: 206.7 ksi

A 16% decrease
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PROTOTYPE 1




PROTOTYPE 2
A Mass: 94.8 g

A 9% decrease
A Peak Stress: 206.7 ksi

A 18% decrease
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PROTOTYPE 2




PROTOTYPE 3
A Mass: 73.9 g

A 29% decrease
A Peak Stress: 221.1 ksi

A 11% decrease
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PROTOTYPE 3




